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PURPOSE: To obtain a high-quality pigment-coated paper for printing, having excellent luster and 
strength of coated layer, free from coating unevenness and occun^ence of coating defects. 
CONSTITUTION: A coating solution of the coated layer comprises 0.5-2.5 pts.wt. of a polyvinyl alcohol 
based on 100 pts.NArt. of total amount of pigment and the coating solution is applied by a curtain coating 
device. 
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[Document Name] 

SPECIFICATION 

[Title of the Invention] 

PIGMENT-COATED PAPER AND PROCESS FOR PREPARING 
THE SAME 

[Claims] 

1. A pigment-coated paper for printing obtained by providing 
with a coated layer having pigment as a main component, wherein a 
coating soludon of the coated layer comprises 0.5 to 2.5 parts by weight 
of polyvinyl alcohol based on 100 parts by weight of the pigment, and die 
coated layer is a coated layer applied by a curtain coating apparatus. 

2. A process for preparing a pigment-coated paper for printing 
obtained by applying a coating solution having pigment as a main 
component onto a substrate, wherein polyvinyl alcohol is added in an 
amount of 0.5 to 2.5 parts by weight based on 100 parts by weight of the 
pigment, and the coating solution is applied using a curtain coating 
apparatus. 

(DETAILED DESCRIPTION OF THE INVENTION] 
[Technical Field of the Invention] 

The present invention relates to a pigment-coated paper for 
printing and a process for preparing the same, thac is, a pigment-coated 
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paper for printing obtained by applying a coating solution containing a 
pigment onto a continuously running band-shaped substrate (hereinafter, 
referred to as "web"), and a method for preparing the same. Particularly, 
Che present invention relates to printing paper, such as art paper and 
coated paper, and a process for preparing the same. 
[Prior Art] 

Pigment-coated paper has conventionally been used as 
printing paper because smoothness and gloss are high and absorbency of 
ink is uniform, in comparison to non-coated woodfrce paper. 
Particularly in recent years, visualization of printed matter is increasing 
and demands regarding printing paper are becoming diversified. 
Furthermore, a wide variety of printing methods such as photogravure 
method, rotary offset method and sheet-fed offset method are used and 
therefore printing paper having characteristics adapted to each printing 
method has been developed. Also, improvement in printing speed with 
the purpose of efficient production and mass production is progressing 
rapidly. 

In such a situation, printing paper to which a pigment is 
coated is required to have the following properties: 

(1) excellent gloss and smoothness 

(2) no coating unevenness and coating defects 

(3) coated la^^er strength for durability to high speed printing and multi- 
coloring. 

Although a variety of coating methods can be used for coating 
pigment co prindng paper, examples are a blade coadng method, a rod 
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coating method, an air Imife coating met±iod and a roll coating method. 
However, in these coating methods, when stability of the process is taken 
into consideration, the type and amount of a water-soluble binder 
included in the coating solution must be limited and therefore, a water- 
soluble binder, which largely effects improvement of quality, cannot be 
added. As a result, high quality printing papers cannot be obtained. 

That is, polyvinyl alcohol is used as a water-soluble binder for 
forming a coated layer of coated paper, since polyvinyl alcohol has the 
advantages that high strength of the coated layer is obtained and 
properties of the coating solution do not change due to decay caused in a 
natural water-soluble binder, even when compounded to the coating 
solution in a relatively small amount. However, since fluid 
characteristics of the coating solution containing polyvinyl alcohol 
exhibits dilatant flow behavior, poljrvinyl alcohol has a possible 
disadvantage of acting as an obstacle in the coating operation. 

For example, in coating operation using a blade coating 
method or a rod coating method, coating defects such as streaks and 
scratches easily occur. Particularly, since a coating solution containing 
poK-vinyl alcohol exhibits dilatant behavior, when a blade or a rod is used, 
the space of the measuring 2one directly beneath the blade or rod must 
be set narrow, which increases the probability of occurrence of streak or 
scratch. 

In this way, all sections in which streak or scratch occurs are 
defective, leading to large loss with respect to production efficiency and 
cose. Also, these coating defects become much more noticeable as the 
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coating speed increases and as a result, production efficiency and 
improvement in quality cannot both be achieved simultaneously. 

In the coating method, water or the binder component in the 
coating solution excessively permeates into the web, betw-een supplying 
an excessive amount of the solution and measurement, and as a result 
the coating solution becomes concentrated, which further increases the 
probability of occurrence of streaks or scratches. Moreover, the 
composition of the solution scraped off as an excessive amount differs 
from that of the solution before supply. Therefore, the composition of 
the coating solution varies over time and a product having constant 
quality cannot be obtained. 

The air knife coating method tends to easily give a pattern in 
the coated layer which is characteristic of an air knife and this is 
pai-ticularly significant when a coating solution containing polsrvinyl 
alcohol is used. The reason is because when using an coating solution 
containing polyvinyl alcohol exhibiting dilatant behavior, the speed of the 
jet stream flowing out of an air doctor must be set higher than when 
using a coating solution without polyvinyl alcohol and a vortex flow 
occurs. This significantly reduces the gloss and the smoothness of the 
surface of the coated layer, leading to not only decrease in quality but 
also serious obstacles in printing. This tendency becomes much more 
noticeable as the coating speed increases and as a result, production 
efficiency and improvement in quality cannot both be achieved 
simultaneously. 

There are various kinds of roll coating methods depending on 
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che combiaation of roils but basically the roll coating method is a coating 
method in which a plurality of rolls are combined and the amount of the 
coating solution is measured by transferring the solution between the 
rolls to transfer onto a web. This coating method tends to give a pattern 
characteristic to rolls and when a coating solution containing polyvinyl 
alcohol is used, unevenness in peeling called a "split pattern" often 
occurs when peeling the coating roll surface and the web after 
transferring, thereby not only reducing the gloss and the smoothness of 
the coated surface and decreasing the quality but also becoming serious 
obstacles in printing. As the coating speed increases, this tendency 
becomes noticeable. 

In this way, a coating method has not been realized, in which 
a coating solution containing polyvinyl alcohol, which improves the 
strength of the coated layer and does not cause coating defects resulting 
from change in properties of the coating solution due to decay of the 
coating solution by a relatively small amount and provides a high qualit}'' 
pigment-coated paper for printing, can be coated without decreasing 
surface quality and causing coating defects. 
[Problems to be Solved by the Invention) 

The object of the present invention is to prevent coating 
unevenness and coating defects caused when applying a coating solution 
containing polyvinyl alcohol, ^vhich is effective for giving high strength of 
coated layer, and to obtain a high quality pigment-coated paper for 
printing having high gloss and smoothness. 
[Means for Solving the Problems] 
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The present invention provides a pigment-coated paper for 
printing, which has excellent gloss and no coating unevenness and 
coating defects and exhibits coated layer strength sufficient for enduring 
high-speed printing, by applying a coating solution containing 0.5 to 2.5 
parts by weight of polyvinyl alcohol based on 100 parts by weight of a 
pigment by a curtain coating apparatus, and a process for preparing the 
same. 

In the curtain coating method, the viscosity when spreading 
in the coating line area serves as an important operational factor for 
forming a even coated layer on a supporting body. That is, when the 
viscosity under shearing force is low, "turbulence" of localized circulating 
flow occurs in the coating line area at which the curtain film is 
transferred onto the supporting body and an even coated layer cannot be 
obtained. 

By adding polyvinyl alcohol, the viscosity of the coating 
solution can be increased and particularly in curtain coating, the 
viscosity when spreading, which is especially important in a curtain 
coating, in the contacting area between the curtain film and the web 
(hereinafter referred to as coating line area) can be increased. 

In view of such a situation, the present inventors investigated 
the amount of polyvinyl alcohol to be added and as a result found that by 
adding 0.5 to 2.5 parts by weight of polyvinyl alcohol based on 100 parts 
by weight of pigment, a pigment-coated paper exhibiting excellent coated 
layer strength and excellent gloss and ink receptivity can be obtained. 
That is, a coating solution containing less than 0.5 part by weight of 
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polyvinyl alcohol has little effect on increasing viscosity when spreading 
in the coating line area and sufficient strength for the coated layer cannot 
be obtained. Furthermore, the stability of the curtain film may become 
poor and the curtain may break, causing coating defects. On the other 
hand, when the amount of polyvinyl alcohol is more than 2.5 parts by 
weight, gloss and ink receptivity decrease and viscosity becomes too high, 
causing air accompanying phenomenon in the coating line area and 
evenness of the coated layer is significantly decreased. 

The present invention is characterized in that the coated layer 
is applied by a curtain coating method as mentioned above. However, a 
method for obtaining a pigment-coated paper for printing, which has 
excellent: gloss and no coating unevenness and coating defects and 
exhibits coated layer strength sufficient for enduring high-speed printing, 
by adding 0.5 to 2.5 parts by weight of pol3n^inyl alcohol based on 100 
parts by weight of the pigment to the coating solution for forming a coated 
layer and applying the coating solution using a curtain coating apparatus, 
is not yet found. 

Hereinafter, embodiments of the present invention are 
described in detail based on the attached drawings* Fig. 1 is a 
schematic diagram of an apparatus for coadng pigment-coated paper for 
printing, which is an embodiment of the present invention. The coating 
solution prepared beforehand is sent to coater head 1 by supplying pump 
12 from coating solution storage tank 11. 

The inside of the coater head 1 comprises manifold 5 and slit 2, 
both of which are subjected to high-precision finishing. The supplied 
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coating solution fills manifold 6. In the narrow space in which the 
solution passes through when sent to slit 2, the influence of dynamic 
pressure due to pumping by pump 12 is reduced and the pressure 
distribution in the width direction is made even. The supplied coating 
solution flows out through lip 3 to form vertical curtain film 4. 

The vertical curtain film 4 having an even profile in the v\qdth 
direction is contacted with the continuously running web 5 and coated 
onto the web 5. Edge guides 10a and 10b are provided so as to have a 
width broader than the width of web 5 but not exceeding that of coater 
head 1 and the vertical curtain film is formed to have a width broader 
than the width of web 5. The reason that the vertical curtain film 4 s 
formed to have a width broader than the width of web 5 is to prevent 
excessively thick coating of the coated layer on both ends of vertical 
curtain film 4. The coating solution flowing down exceeding the width of 
web 5 is collected into receiver 9 and returned to coating solution storage 
tank 1 1 to be used again for coating. Also, when coating is interrupted 
due to breakage of web 5, the coating solution is collected in receiver 9. 

In the coating line area between continuously running web 5 
and vertical curtain film 4, wind shielding wall 8 is provided in order to 
shield the air flow accompanying web 5 and ensure that vertical curtain 
film 4 reaches web 5 without disturbance due to circulating air stream 
near the curtain. The transporting direction of web 5 is changed by roll 
7 immediately before the coating line area and thereby the effect of air 
accompanying web 5 to the coating line area is minimized. 

In order to coat the formed vertical curtain film 4 in a stable 
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state, some height is required from web 5 to the outflowing part at the 
bottom of coater head 1 . In this embodiment, the height can be adjusted. 
The height suitable for stabilizing the vertical curtain film 4 is 60 to 300 
mm, preferably 100 co 250 mm, more preferably 120 to ISO mm. 

The present invention is not limited to the above-mentioned 
embodiments and various modifications may be made. The width of the 
curtain film formed was set to be larger than the width of web 5 in the 
embodiment mentioned above to prevent increase in the amount coated 
on both ends of the coated layer. When the increase in the coated 
amount is small or it does not really matter or when the increase is 
resolved by employing the method disclosed in JP-B-49-14130 or any 
other methods for prevent increase in the coated amount, the width of the 
vertical curtain film may be equal to or a little smaller than the width of 
web 5. 

Moreover, a profile adjustment mechanism or a profile 
controlling mechanism may be attached to the curtain head. An 
opening ratio profile adjustment mechanism attached to slit 2 as shown 
in Fig.l is used to obtain a more even coated amount profile in the width 
direction. 

A polymerization degree of polyvinyl alcohol used in the 
present invention is preferably at least 400. When the polymerization 
degree is low, the amount required to obtain the viscosity necessary for 
obtaining an even coating amount is large and problems such as 
decrease in gloss occur. 

Polwinyl alcohol used in the present invention preferably has 
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a hydrolysis degree of 90 to 99%. When the hydrolysis degree is less 
than 90%, wet strength is low and when the hydrolysis degree is more 
than 99%, progression of crystallization is significant, causing decrease 
in ink receptivity. 

In the present invention, the viscosity of the coating solution 
is usually preferably adjusted in the range of 50 to 1000 cps. When the 
viscosity of the coating solution is lower than 50 cps, the solution film is 
disturbed in the coating Una and transfer to the web cannot be conducted 
in a stable state. When the viscosity of the coating solution is more than 
1000 cps, air accompaniment tends to occur and the coated layer 
becomes uneven. 

In the present invention, a coating solution having pigment as 
a main component refers to a solution in which a pigment, binder and 
another additive arc dissolved or dispersed together in water and the 
concentration of the pigment, binder and other additive is 10 to 70 % by 
weight. The compounding ratio of the pigment and the binder is usually 
at least 5 parts by weight, preferably 10 to 70 parts by weight of the 
binder based on 100 parts by weight of the pigment 

Examples of the pigment for the coated paper used in the 
present invention include satin white, kaolin, clay, calcium carbonate, 
titanium oxide, aluminum hydroxide, zinc oxide, barium sulfate, calcium 
sulfate, silica, mica, active clay, lake, plastic pigment and binder 
pigment. 

Besides polyvinyl alcohol, examples of the binder used in the 
present invention include generally known adhesives such as various 
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copolymers including styrene-butadiene type, vinyl acetate-aciylic type, 
ethylene-vinyl acetate type, butadiene-methyl methacrylic type and vinyl 
acetate-butyl acrylate type copolymer; synthetic adhesives such as a 
maleic anhydride copolymer, isobutene-maleic anhydride copolymer and 
acrylic acid-methyl methaciylate type copolymer; oxidized starch, 
etherized starch, esterified starch, enzyme modified starch and cold 
water-soluble starch obtained by flash drying the above-mentioned 
starch and natural adhesives such as casein and soy protein. Also, 
various auxiliaries usually added in pigment for coated paper such as a 
thickener, water retention agent, water resistant agent and colorants may 
be used if needed. 

The coating composition of the present invention obtained in 
this way is coated on one side or both sides of the web in a single layer or 
a plurality of layers. When coating the bottom layer in multi-layer 
coating, a coadng apparatus other than a curtain coating apparatus may 
be used and furthermore wet-on-wet coating may also be adopted, in 
which the upper layer is coated before the lower layer coating is dried. 

Examples of the web used in the present invention include 
commonly used woodfree paper, mechanical paper, groundwood paper, 
machine coated paper, art paper, cast-coated paper, synthetic paper, 
resin coated paper and plastics film. 

In the present invention, the coated amount of the coating 
solution having pigment as a main component is at least 1 g/m^, 
preferably 3 to 30 g/ m'^. based on diy weight, 
[Function} 
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The present invention provides a pigment-coated paper for 
printing, which has excellent gloss and no coating unevenness and 
coating defects and exhibits coated layer strength sufficient for enduring 
high-speed printing, by applying a coating solution containing 0.5 to 2.5 
parts by weight of polyvinyl alcohol based on 100 parts by weight of a 
pigment by a curtain coating apparatus. 
[Examples] 

Hereinafter, the present invention is explained in detail based 
on Examples, but the present invention is not limited thereto, "Part(s)" 
and described below are weight standards. 

Example 1 

A coating solution having the following composition with a 
solid content concentration of 55% was prepared. The coating solution 
was coated on woodfree paper having a basic weight of 78 g/m^ (absolute 
dry mass) using a curtain coating apparatus at a coating speed of 400 
m/ minute so that the coated amount in absolute dry mass was 15 g/m^ 
to prepare a pigment-coated paper for printing. 

Calcium carbonate heavy (Carbital 90) 20 parts 

First class kaolin (Ultra white 90) 50 parts 

Second class kaolin (Kaobright) 25 parts 

Satin white 5 parts 

Polyvinyl alcohol 2.3 parts 
(PVA-117 available from Kuraray Co., Ltd.) 
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Scyrene butadiene latex 



13 parts 



Polyacrylic acid dispersant 



0.3 part 



Ammonia 



0.1 part 



Example 2 

A pigment-coated paper for printing was prepared in the same 
majiner as in Example 1 except that 1.5 parts of polyvinyl alcohol was 
added in the coating solution. 

Example 3 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 0.7 part of polyvinyl alcohol was 
added in the coating solution. 

Comparative Example 1 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 3.2 parts of polyvinyl alcohol was 
added in the coating solution. 

Comparative Example 2 

A pigment-coated paper for printing was prepared in the same 
manner as in Example I except that 2.8 parts of polyvinyl alcohol was 
added in the coating solution. 



060/?I()l|l 



'03 ? V\iIHVSV 5280 91^69 90 YYd mi ^ 60/60 I^OOc 



-14- 

Comparative Example 3 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 0.4 part of polyvinyl alcohol was 
added in the coating solution. 

Comparative Example 4 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 0.2 part of polyvinyl alcohol was 
added in the coating solution. 

Comparative Example 5 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 1.3 parts of poly^yl alcohol was 
added in the coating solution and a blade coating apparatus was used as 
the coating apparatus. 

Comparative Example 5 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 1.4 parts of polyvinyl alcohol was 
added in the coating solution and an air knife coating apparatus was 
used as the coating apparatus. 

Comparative Example 7 

A pigment-coated paper for printing was prepared in the same 
manner as in Example 1 except that 1.3 parts of polyvinyl alcohol was 
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added in the coating solution and an offset gravure coating apparatus 
was used as the coating apparatus. 

The pigment-coated paper for printing obtained in this way- 
was subjected to super calender finishing and evaluated regarding the 
following five properties. 

1) Blank paper glossiness 

The glossiness of the specimen after calender treatment was 
measured at an incident angle of 75° and reflection angle of ys"* using a 
Murakami type gloss meter. 

2) Printed glossiness 

The glossiness of the specimen after calender treatment was 
measured at an incident angle of 60*" and reflection angle of 60° using a 
Murakami type gloss meter. Printing was conducted by a Roland 4-color 
offset printing machine and glossiness of tlie overprinted part of the four 
colors was measured. 

3) Strength of the coated layer 

A specific amount of ink (IPI ink No. 7) was printed onto the 
specimen using a RI-II type printing test machine and immediately 
thereafter, transferred to another coated paper. The degree of peeling of 
the coated layer was visually observed. Evaluation was conducted in 
five steps, in which 5 signified that no peeling had occurred. 

4) Coating unevenncss 

The specimen were immersed in an water-isopropyl alcohol 
solution of ammonium chloride and the base paper layer was baked at 
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ISCC. The coating properties of the coated layer to tlie base paper was 
visually observed to evaluate the evenness of the coated layer. 
Evaluation was conducted in five steps, in which 5 signified that 
unevenness is not observed at aJl in the coating properties, 4 signified 
that some unevenness is observed, 3 signified that unevenness is 
observed to the degree that the base paper is not exposed, 2 signified that 
the base paper is exposed and unevenness in ink receptivity when 
printing is expected and 1 signified that the base paper was significantly 
exposed and obstacles in printing such as picking are serious. 
5) Coating defect 

Coating defect refers to defects due to an uncoated or 
excessively coated part. Coadng defects are detected by an optical defect 
detector installed in the coating apparatus. The ratio of the length of the 
defects to the coating length was defined as the defect rate. Coating 
defects detectable with the defect detector are defects due to ixncoated 
parts such as streaks and scratches and defects due to overcoated parts 
such as impurities. Defects having a width of 0.3 mm ore more are 
detectable by the detector. In consideration of the margin when 
removing the defects, the length of a defect is defmed as the length to 
which 1 m is added before and behind the defect. For example, when the 
actual length of a defect is 0. 1 ra, the length of the defect is noted as 2. 1 
m. 
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Tablg 1 

Coating Blank Printed ^"f 5 Unevenness 

^ ^< J of PVA of coated , . , defects 

method , paper paper m coatmg 



(part(s)) 



% 



% 



layer 



Ex. 1 
Ex. 2 
Ex. 3 



Com. 
Ex. 1 
Com. 
Ex. 2 
Com. 
Ex. 3 
Com. 
Ex. 4 
Com. 
Ex. 5 
Com. 
Ex. 6 
Com. 
Ex. 7 



Curtain 
Curtain. 
Curtain 



Curtain 
Curtain 
Curtain 
Curtain 

Blade 
Air knife 
Gravure 



2.3 
1.5 
0.7 



3,2 
2.8 
0.4 
0.2 
1.3 
1.4 
1.3 



65.2 
67.1 
69.9 



62.5 
63.7 
66.5 
65.0 
64.7 
65.4 
61.1 



76.1 
77.0 
77.1 



70.6 
73.9 
76.9 
76.0 
77.0 
77.0 
69.3 



o 
5 
5 



5 
5 
4 
3 
5 
5 
4 



5 
5 
5 



4 
4 
4 
3 
5 
4 
2 



0 
0 
0 



0 
0 
0 

1.2 
1.4 

0 

0 



The evaluation results are shows in Table 1 . As indicated by 
Examples 1 to 3, when the amount of polyvinyl alcohol is 0.5 to 2.5 parts 
by weight and coating is conducted with a coating solution by a curtain 
coating apparatus, a pigment-coated paper for printing may be obtained, 
which has excellent gloss and coated layer strength and no coating 
unevenness and coating defects. As indicated by Comparative 
Examples 1 and 2, when the amount of polyvinyl alcohol is less than 0.5 
pares by weight, coating unevenness due to unstable coating lines of the 
curtain film was observed. Also, as indicated by Comparative Examples 
3 and 4, when the amount of polyvinyl alcohol is more than 2.5 parts by 
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weight, coating unevenness due to air accompaniment was observed. 
Furthermore, as indicated by Comparative Examples 5 to 7, when blade 
coating was used, coating defects occurred and when air knife coating 
and offset photogravure coating method were used, coating unevenness 
occurred. 

[Effect of the Invention] 

According to the present invention, a pigment-coated paper 
for printing, which has excellent gloss and coated layer strength and no 
coating unevenness and coating defects, can be obtained. 
[Brief Description of Drawings] 

Fig. 1 is a schematic diagram of curtain coating depicting an 
embodiment of the present invention, 
[Explanation of the Reference Numerals] 

1 Coater head 

2 Slit 

3 Lip 

4 Curtain film 

5 Web 

6 Manifold 

7 Roll 

8 Wind shielding wall 

9 Receiver 

10a, 10b Edge guide 

1 1 Storage tank 

12 Supplying pump 
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Fig. 1 
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[ 0 0 0 3 ] C©J: -5 tt^iSiOUA^V. «mffi«rtf ^ 

Ensijffl«{cst-r2.s^«. jiiT©jio-c*-5. 

® ^^Ktf 6-¥»^?iii'J,'^.©^A5'5tl-» C i 

[ 0 0 0 4 ] c cr. wmm^'n^^mmtmmon 
scfa, ^flifg{c^$ns*^tt>'N'-f>y-©sa'?'8s 

[0 0 0 5 ] -r^ft^D-^, ^t<';t^::■;^TJ^3-;K3:. i^?iJ 
?S«:lt«tf)'>ffl©K^-C. ilit,^S^®^a[*if#6*i. 
©^^^'S'f > i'--C|l4r4lSj|fcK J:4SI?|j?Rtt<^;© 
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(000 6) t^y^ti. :/u- k^?!j:^s:-?>ci 7 Ki^flJ:^ 

[0 00 7] C©J:^CC. 7.V')~i'^7^i'vv9-i}^^ 

( 0 0 0 8 ] *>*>s^^}jffi«. ^fjj&?s©fi»&*^ 
6l1-fi*-r©racc. ■^;*:/K:^?lJSgt^^©7K**l»«-'^•-r 

^©^©ifflfiStSa*. ^ra©iBjai4*> 
tc^flj?S©ffl^*iSI{b I/. S5£ l^/ca®©Mp°D*f#S C 

[0 00 9] irt-f^ilifpi^rsitt, xri-^v^^o 

s/c&f*^. cociKcfco. mmommo^R. 
!S< Lfcjs^«csi»)&:4>©ii&'5> «£.m<onmittffam 

©|6)±*iMiib^CC^ 

[0010] D-^l/^TtT^S:!*. D-;U©ifi<^^to#^ 
{cJ:Oai^?cJKSC©4>©A5#l5Ef .SAJ. S*W{c«> IS 

P-JU!^W©''<»->?r%4LB< , * 
<. En)5iWK:tft*;Aj:p|»<!:tt2,. C©«|SJW. i^^SjS 

cool 1 ] c©j:^>(c. mff)'jm<ommvtkm^& 
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Blffl®*4^tSiBS«:f#i C t r* 10 
[00 13] 

[00 15] ccr. ^';tr-;i'7JU3-;u^^jn-r'5 

[0016] A^i}^i,m^imi^, e 30 

asflns?:. jgami oofflasptmuro. 5-2. 

Ci*i*S. 2. SffiSgPcfcO^C^i. 40 

[0017] *a?g(3:, ±ia©jp< , §ya*;^>-f->i^ 
ri-Jl'^r. il®IMS4ffil 0OffilBSI5«C)(!fL-CO. 5~2. 
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[ 0 0 1 8 ] WT> aSffHfflK:S-5*. **WO||ifi,® 

t&?S!j<>7"l 2«:j:or. n-jf-'vy F i 'sjif, 
[0 0 19] zi-H-^'j Kl©I^S|5«-7::^*-^l'K 

6. •> h2*>^jfeo, in^tinnm.<D\±±.mm 
Sicxij h2icj^f,nsi*ccji3a-r*j*t,>rfl 

ISgCcM^T. 2©jifStcd:^»E©i^*5«« 

[0 02 0] iH:mfiIf 7'a7 7-fJl//»5i^-i/j:oA:SiI 

■t7i:/'5{C^ffi3nS. CC-CX yi/^y-f K 1 0 a. 1 
Ob«=i-f — .7 K l©i|ii?:iaAr. SK:'i;*>^5© 

SArffjRSSfiri^?.©^*. SiI*-7->IS4©M^gi5 

{c*jw.2)^®©ii^o?rP;5±-r.2)!ti?)r*.5. ';7x:?'5 
[0 02 1 ] mimnox^>^'y:^:f5tmmt}--7-> 

Bi4 i©^fli«l«ll|!ifC«';> *:r5 k:|5]f*^as«fi6?ra 

4 AiSin .J) c i ^c < * 5 (C^r S J: ^ S fc&il 
laSSAJgw^nrc^S. S/c. ■t;i-/5©JSji*iSi» 
m^mmi^(Dmmv a-Jl'7«:j;0:^[fi]ito^T^c<!:K: 
J: 0 . 't' X 7-5 {C[5l#-r^3g^©^i5i^^^'s©iJ?S4 

[002 2] JgfiX3-l*/cgiE:f-f->Ji4*^5£l/fctt 

T§i5©iiatiisi5s-c©a$3!>5S>ifiS:e:>si$n.5*5. * 

SUtSI8l(ctel,»-CB*©iS$4$ija-r*C i «>oIfilT* 
0. Sia*-f->M4©SS«:3iL//ciS$«6 0-3 0 
0mm. »*U<»1 0 0-2 5 0mm. M(Cjif*L< 
«1 2 0~1 8 OmmT**. 
[002 3] *^H«B. tt±©ltSfifll««:ffi5£3niC 

:r5©iHJ:>3;'ciUc*i. ctitt^lMJSSBK: 
*jt:f?)^^??ffi©lf^)n*FM-rS/c«>r*-3-C. c©J:^ 

^Cl^lS^. SfcB!KFiiBS4 9- 1 4 1 3 0#i^3?CCPa 

in$*as:^rs. ■e©f6^?&«J9flnw±:^«:»ffl^*c 
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[0 02 4] ;^-f->^-y K(C7'P7T'f;l'!aS 

[002 5] 3|s:i%ig{c*j(,>rfflffl$ns^ tf^jur^i/ 

3-jKDa^g}J. 4 0Ofe(±*S5f$Ut,i. C*l«, ® 10 

[0026] *^§g«:te(,it:fi6ffl§n<=>!}< ') t:-;UT;u 
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[0027 ] *«W{c4si,>t:« ^ffijS©ttgffiH«> ii 

^, 5 0- 1 0 00 c p s(DlBffitCSg)^$n-2.Ci7&iSf 20 
^flJfScDttS*55 0 c p s<fc01Sl,^i. ^TiJi^ 
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[0028] *»WtC*Jl»T. l®tif«:SfiR^i1-i^^P 
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-2. 5®S»SW0. 

[003 5] 

[0036] -mm 1 

7 8 g/m'©ifS mn) ©±»ffi{C. A-7->m^ 
$|g«Ci 0 . ite$£®^?iia*5 1 5 g/m' i Aj:*<fc ^ 
K. «T©iB^©H}^^iSS*S5 5%©^ffi?g€:iill 
L/, i^flijiS4 0 Om/m i nfi^^L. 
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[0 04 1 ) ]tmi2 

2. sasitfcwwa. nisf^a 1 iis)-©:^fi5-c. 

EnBiJfflffl)S^tt[iNS©fPi!%t7l,>. i:b®[W2il//c. 
[0 04 2} ttlSWlS 

^?!i?g©E-^©^^. !}<';e^;u7JU=J-Ji'©asiJDa 

0. 4^tbfc&.mt. mmmi t^-o-^mv, 

[0 04 3] J:bl!?C«l4 

1:, 0. z^tbtciumt. mmmi m-oiim-c. 
(0 044) imm 

[0 04 5 ] ttiJt^e 

1. 481541/, ^ffilgiaitriTt^-r^^fliKS 
^fflC^/cWWS. I^SSt^ 1 il5)-®*)*-C. E|IISiJffl«l4 
^««©f^M*tft,V J:bt5[0«6 t btc. 

(0 04 6) ibe^PUT 

^fli?8!OE^©')^> ^•Jl:f:iJl/rJl'3-Jl.©aSJlDS 
SiJffl8B4^tSIR©f'Pl?*tf l ». tk$50!1 7 i L fc. 

[ 0 0 4 7 ) *^ < bxmt^intcfpmmmnmw&it. 7^ 
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[0048] 1 ) ^msm. 

l/r * U > y-teafg©?«!f4©itiRS©»J5E«rtf o ;rc. 
(0049) 2 ) EWJiKiRg 

-^>K4e:*-7-b'y hEflgijaecT. 4a©ffifeS|J©3t 

10 tRS^rfJ^t/c, 

[005 0] 3) mmmL 

R I -IlilEPJBiJiSglta^fiefflLT. -Sfi©-r>+ ( I 

p w>+No. 7) im^icm\ucw&. m<omm 

[0 0 5 1 ) 4) motsh 
^©1^3— ffi{bT>*-'?A©^K--YV7'Df;U 
rJUa-iU^JcKf^^iSm 13 0- C-CMlJSli* 

20 ji^gt, ^)i©M«s14*@firiTiib/c. 5 

tm%b, •?>^A^3!)im6n*4>©*4i«^t. m, 

OUmU c ^fiS© A 7 ;& 3 i *IJ5£ L . wmn^&ifi^ 

en, EnBi|B$KS^A7*s^S3nS*)©^2<!:fl)S 

1/ , wBMonmm t < , t ^ + > yi?EngijB#©^# 
*JS^-c*si^.«snsfc©* 1 tm&btc> 

[0 05 2 ) 5 ) m^{K^. 

.^©fi3?:t->r^R*¥iu/£:. x*tjiai^g-c. «im 
gp^>©*?.^^.'#,4r^ni§E©^7iJj@fiJ3p-e*9. «^Ui«, 

(lAJ. 0. 3mia\llh<0h<0Xibtx\tmAaimxhi,, 
^^■^©SSW. X,*S|J?rBlM-r.2.it©*a?:^«L 

.■^,©11^©*$ AS, 0. lm©ti^-Ct. t^^JiO&i 
B, 2. Imi^cS. 
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